Abstract-The mechanical wave is emphases and difficult content in physical university course. Using the plane simple harmonic wave as an example, the physical meaning of the wave equation is clarified; the phase difference between the two particles in medium of coherent wave sources is also discussed. Analyzed and simulated the process of the coherent superposition with the software Matlab in this paper to help students to understand and digest this part of content.
INTRODUCTION
A mechanical wave is a disturbance that travels through some material or substance called the mediu m. As the wave propagates, each portion of the medium exerts a force and does work on the adjoining portion. In this way a wave transports energy and vibration states. Although many characteristics of periodic wave have different propagation mechanism but they have the same regular pattern and can be described by the wave function. Interference is happened on overlapping of waves when they pass through the same region at the same time. The plane simple harmonic wave (transverse wave) is often used as an example to study the characters and laws about mechanical waves. Any complex wave can be analyzed to the overlap of many simple harmonic waves with different frequency or wavelength. The regular pattern of waves is described by wave equations which are also suit for electromagnetic waves, optical waves and De Broglie wave. So it was very important to grasp the physics meaning of simp le harmonic wave equations and apply them to solve the problems.
II. PHYSICS MEANING OF PLANE SIMPLE HARMONIC WAVE FUNCT ION
We will concentrate on sinusoidal waves, in which each particle undergoes simp le harmonic motion about its equilibriu m position. It turns out that any periodic wave can be represented as a combination of sinusoidal waves.
A wave function is that describes the position of any particle in the medium at any time [1] .
Suppose a plane harmonic wave travels in the ideal mediu m at x direction (which is the wave originates), suppose a certain displace of a particle at the zero point O ( x=0 ), where the oscillation equation is cos( ) y A t
  
the wave speed is given u, when the vibration travels to the other particles, which repeat the zero point vibration. Also, let's look at waves on a stretched string, the oscillation phase of particles get behind in turn; the wave propagating in the + or -x directions, the displacement may be written:
That is, the particle oscillates in simple harmonic motion with amplitude A, frequency f, and angular frequency 2 f   . The notation y ( x=0,t ) reminds us that the motion of this particle is a special case of the wave function y( x, t ) that describes the entire wave. In many university physics teaching materials, suppose that the displacement of a particle at the left end of the string ( x=0 ) is the wave originates. But in many exercises, the wave sources are often not at the zero point ( x=0 ); that is it would make a mistake if we use the equation above to calculate. So we should amplify on this question.

The giving particle oscillates is not at the zero point ( x=0 ); the oscillating equation of the given particle P is : III. PHASE DIFFERENCE OF T WO POINT S A mechanical wave propagates the state of vibration in the mediu m. Phase different is a very important physical quantity which plays the role of an angular quantity (always measured in radians) [4] [5] [6] , and its value determines what part of the sinusoidal cycle is occurring at a particular point and time. Suppose there are two points x 1 and x 2 in one mechanical wave string at the same time; the phase of them are:
The phase difference of them are :
We can obtain the relationship of  2
Fro m the examp le above, the displacement of the wave source, beginning point and the direction of wave string which affect the wave function and the state of particles vibration greatly.
IV. PHASE DIFFERENCE AND AMPLIT UDE OF SUPERPOSIT ION
In a region where wave-trains fro m coherent sources cross, superposition occurs giving reinforcement of the waves at some points and cancellation at others. Suppose there are two coherent wave sources; what is the phase difference of the particles in the region of they meeting. S traveling to the -x-axis are:
In the same theory, the wave functon of 2 S traveling to the + x-axis are:
The wave functon of 2 S traveling to the -x-axis are:
We can divide three regions to discuss which the phase difference of particles in the region of two sources meeting. SS are moving in the +x axis , the wave function (7) and wave function (9) are satisfied，so the phase difference of two waves：
SS are interference and the amplitude A of overlaping are :
In order to better illustrate this problem, we need one sorfware to draw some figures . MATLA B is good choice; it is a high-level technical co mputing language and interactive environment for algorithm development, data visualization, data analysis, and numeric co mputation. Using MATLAB, you can solve technical computing problems faster than with traditional programming languages, such as C, C++, and Fortran… MATLAB provides a number of features for documenting and sharing your work. You can integrate your MATLAB code with other languages and applications, and distribute your MATLAB algorith ms and applications. It help you develop and enhance curriculu m, facilitate lectures and classroom examples, and inspire student learning.
We use the software Matlab to draw the curve of three region of 12 SS overlaping. It is applied in Fig. 4 Owing to the two sources have the same amp litude 1 A , the total amplitude is double in a whole.
 the intensity I of the wave may be defined to be the mean-square value of displaement (a quantity proportional to energy density): V. CONCLUSIONS Basing on the physical meaning of the plane harmonic wave function, it was analyzed that the phase difference of arbitrary two points when wave sources pass through different regions in the mediu m. It aimed to understand the phase difference, amp litude and wave intensity of harmonic waves when they are meeting and interference. We analyzed and simulated the different sources and draw the graphs with the software Matlab in order to help students understand digest the wave interference and superposition.
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